pH 5.5. Crystals were soaked in the mother liquid plus 18% ethylene glycol as a cryosolvent, followed by flash-freezing in liquid nitrogen. Data were collected at the Advanced Photon Source (Argonne National Laboratory, USA) beamline 23D and processed using the HKL2000 program (2) (Table S1) .
Structure determination and analysis. Crystals of the recombinant protein, obtained at pH 5.5 and 7.0, diffracted X-rays to 2.2 Å and 2.6 Å resolution, respectively. The crystals were isomorphous and had a P2 1 2 1 2 space group with one prM-E molecule per asymmetric unit. The known structures of the DI-DIII and DII fragments of the E protein (Protein Data Bank accession number 1TG8) were oriented and positioned using the molecular replacement method with the program Phaser (3). The initial solution was followed by independent rigid-body refinement of each of the three E domains using the program REFMAC5 (4). The resultant model was used to phase the observed structure factor giving an electron density map which enabled the building of an atomic model of the pr peptide with the program Coot (5). Five carbohydrate residues (Man 3 GlcNAc 2 ) were associated with Asn69 of prM and two carbohydrate residues (GlcNAc 2 ) were associated with Asn67 of E. However, no additional electron density could be seen associated with Asn153 in the crystal structure of prM-E as this is disordered structure in the vicinity of the linker peptide. The type of sugars that were modeled was based on general biochemical information concerning the nature of insect cell expressed proteins (6) . Refinement was performed using the CNS package (7) (Table S1 ). Although the M protein and linker region could not be identified in the electron density, a SDS-PAGE analysis of the crystallized protein detected only full-length protein, demonstrating that these regions were disordered in the crystal structure. The presence of the M protein in the crystal structure was confirmed in later stages of the crystallographic refinement by the appearance of weak density corresponding to the amino-terminal region of the M protein (approximately residues 99 to 103, Fig. S2D ).
Fitting of the prM-E heterodimer into the immature dengue cryoEM density map. The crystal structure of the prM-E heterodimer was fitted into the 12.5 Å resolution cryoEM map of dengue 2 immature virus (8) using the program EMfit (9) . Each heterodimer was fitted in two steps similar to the procedure used by Zhang et al. (8) . The first step was to place the DI-DIII fragment using the crystal structure of the native E protein (Protein Data Bank accession number 1TG8). The density within 3 Å of each atom was then set to zero. The second step was to place the (pr+DII) fragment into the remaining cryoEM density representing the heterodimer, followed by setting to zero all the density associated with this fit as described above. The procedure was repeated for each heterodimer within a spike. Different fitting orders within a spike were tried, giving essentially the same result (Table S3 ). The final "difference" density was presumed to be the M protein. The length of the extended polypeptide was roughly 85 Å, corresponding reasonably well to the 10 disordered amino acids of the pr peptide plus the 21 amino acids prior to the start of an amphipathic helix in the M protein that had been shown to be embedded in the viral membrane (10) and as also tentatively identified in the 12.5 Å resolution cryoEM reconstruction of immature dengue virus (Fig. S3 ).
The docking of the furin molecule (Protein Data Bank accession number 1P8J) onto the dengue immature virus was performed manually using the program Coot (5). The inhibitor in the furin model was positioned onto the assumed furin cleavage site. Ramachandran plot (%) Most favored Additional allowed Generously allowed disallowed 0 0 a Numbers in parentheses represent values in the highest resolution shell b R sym = Σ h Σ n |I-<I>|/Σ h Σ n <I>,where I is observed integrated intensity and I is the averaged integrated intensity taken over n measurements for reflection h. c R factor = Σ h ||F o |-|F c ||/Σ h |F o |, where F o is the observed amplitude and F c is the calculated amplitude from the model. Table S2 . Amino acids in the contact region (atoms less than 4.5 Å apart) between the pr peptide and the E protein in the crystal structure of the prM-E recombinant protein. Table S3 . Fitting of the pr-E heterodimer crystal structure into the cryoEM map of the dengue immature virus at neutral pH.
A. -den is the percentage of atoms in negative density. c centx, centy and centz are the the center of mass coordinates for the fitted domains. d θ 1 , θ 2 and θ 3 are the Euler angles required to rotate the domains into position. * The colors of independent prM-E heterodimers in a spike are defined in Fig. 2 . Note: The prM-E heterdimers within a spike of the immature virus surface at neutral pH are identified by colors as defined in Fig. 2 . * from the crystal structure of the prM-E heterodimer.
